In this paper, a new application of the fractal complex transform via a local fractional derivative is presented. The solution for the fractal relaxation and time-fractal diffusion equations are obtained based on the sup-exponential functions defined on Cantor sets.
Introduction
Local fractional derivatives were powerful tools to deal with the real world problems [1] [2] [3] . We will now recall them.
The Yang [3] local fractional derivative of the function ψ(η) of order (0 1) ε ε < < is defined: 
The Chen [4] local fractional derivative of the function ( ) τ
where τ κ is a fractal measure. The local fractional derivative of the function ( ) τ Φ of order (0 1) κ κ < < is defined by [1] : The He [5] local fractional derivative of the function ( ) µ 
where 0 ( )
represents a fractal measure [3] , and:
In this paper, we introduce an alternative definition of eq. (6) and a fractal complex transform, which is alternative transformation [6, 7] .
A local fractional derivative and its properties
The local fractional derivative of the function ( ) η Λ of order (0 1) ζ ζ < < is defined by [8] : (5) is alternative definition of the local fractional derivative [5] after cancelling the gamma function.
Properties of the local fractional derivative operator are given [8] : = Σ Γ + is a sup-exponential functions defined on Cantor sets. The proofs of them are similar to the processes [3] .
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Two examples
Example 1
As a simple application, we consider the fractal relaxation with the local fractional derivative:
With the help of the transformation [8] , which is given by (1)
The solution of eq. (9) is:
Making use of ( ) , ζ µ η η = we obtain the solution of eq. (8), namely:
and its corresponding graph for the fractal dimension ln2/ln3 ζ = and 1 ϖ = is represented in fig. 1 .
The comparative result between fractal relaxation phenomena with the local fractional derivatives eqs. (1) and (7) is shown in fig. 2 .
The transformation, which is reduced to by using the expression (M2), is called as the fractal complex transform.
Example 2
In this example, we consider the fractal-time diffusion equation with the local fractional derivative: 
and its graph is illustrated in fig. 4 .
Conclusions
In this work, we obtained the fractal complex transform method involving local fractional derivative. We used the new technology to solve the fractal relaxation and diffusion phenomena. The results are easily obtained by the proposed technology. 
